False positive molecular diagnosis of Leber's hereditary optic neuropathy.
The most common pathogenic mitochondrial DNA (mtDNA) mutation associated with Leber's hereditary optic neuropathy (LHON) is at the 11,778 nucleotide (nt) position and is usually detected by loss of an Sfa NI restriction site. However, Sfa NI restriction site includes five nucleotides. Substitution of any of the five nucleotides leads to loss of the cutting site and causes a false-positive result. We investigated the false-positive diagnosis of LHON by loss of the Sfa NI restriction site using Sfa NI restriction site analysis and single-strand conformation polymorphism (SSCP) analysis. Mae III restriction analysis for double confirmation of the Sfa NI restriction site and direct sequencing for final confirmation of SSCP analysis were performed. The sensitivity of Sfa NI test was 100% and the specificity of the Sfa NI test was 97%. The false-positive rate of Sfa NI test was 3%. SSCP analysis showed 100% sensitivity. Direct sequencing showed 32 patients had a mutation at nt 11,778 of mtDNA and one patient had a silent mutation at nt 11,782 of mtDNA. These results suggest that restriction enzyme digestion analysis requires double confirmation to avoid a false-positive diagnosis and that DNA sequencing is needed for the confirmation of the mutation detected by SSCP.